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WHATISSILK?
Silkalwaysrepresentswealth,power,luxuryandcomfortanywhereintheworld.
EveninChinawheresilkoriginatesfrom,silkwasnotforordinarypeoplebutfortheelite
class.InJapan,likewise,sincetheintroductionofsilkthrowing,itwasproducedexclu-
sivelyattextilemilsunderthecontroloftheimperialcourtuntiltheMiddleAges.1 And
itwasnothinglikecommercialproductsinthesensethatcottonhasbeensincethesix-
teenthcentury.So,whatcharacteristicsofsilkdistinguishitfromothermaterials?The
characteristicsofsilkfabricliesinitsfineness,thinness,softness,strength,warmth/cool-
ness,luster,contrastbetweenshineandshadowondrapes,squeakysound,andtranslu-
cency.Someofthesecharacteristicsaresharedbyothernaturalfibersthough,lusterthat
derivesfromthestructureoffibroin,accentuatesitsdifferencefromothers.Itwasonlyin
thelatterhalfofthenineteenthcentury,whenthefashionthatusedtostandforsilkwas
copiedbysomethingcheaper,spunsilk,andfiftyyearslaterbyrayon.Thispaper,wil
examinehowthishappenedandwhy,basedonthedocumentsthatreflecttheintentions
ofbothproducersandconsumers.
SPUNSILK
Spunsilkismadeofsilkwastefromthethrowingprocess,alsounreelablecocoons,and
brokenordirtycocoons.So,silkspinningandsilkthrowingcannotbeseparatedfeasibly
becausemostoftheresourcesforspinningweregeneratedduringtheprocessofsilk
throwing,andthemechanizationofspinningbecamepossibleonlybecauseasilkthrowing
industryalreadyexisted.
Afterbeingdegummedandthencombedoutintoparalelfibers,silkwastefibersare
cutintoshorterlengthsanddrawnoutintoaropeofparalel,overlappingfibers（slivers）.
Thesliversthataredrawnfurtherandgivenatwistbecomerovingandeventualyspun
silk.Thewholeprocessremindsyouofcottonorwoolspinning,ratherthansilkthrowing.
Thefirstsilk-spinningmilwasestablishednotintraditionalsilkareasbutinGalgate,
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sixkilometersfromLancaster,Englandin1792.Eightyearsbeforethat,inDolphinholme
ofthesameparish,thefirstworstedspinningmilwasbuilt.2 Theprocessofspinningsilk
wastewascertainlydevelopedonthecottonprinciple,thisproducedwhatisknownas
shortspunyarns.Themachinerytoproducespunsilkcouldhavebeenidenticaltothat
usedinwoolorlinenproductionaswel.Theoreticaly,loomsweresuitableforweaving
anykindofyarns.So,thesilk-spinningindustryemergedasamechanizedlarge-scale
industryacrossnationalborders,includingEngland,France,Switzerland,Italy,andGer-
many,inthelatterhalfofthenineteenthcenturyandfromtheverybeginning,wasable
tousecottonorwoolen-spinningmachinery.Totalydifferentwasthesilk-throwingin-
dustry.3
POPULARIZATIONOFSILKANDSPUNSILK
Thephrase,・popularizationofsilk・,impliesmainlytoaEuropeantrendshiftingto-
wardslighter,softer,thinner,andcheaperclothsthatstarted,nolaterthanintheeight-
eenthcentury,influencedbytheinfluxofindienne,whichcontinuedthroughoutthe
folowingcentury.4
Thisphenomenonwasacceleratedbythepriceofsilktextilesbeingcuttolessthan
halfduringthenineteenthcenturyinFrance.（Fig.2）Asaconsequence,silkandmixcloth
useincreasedamongpeople.5Thereweresomeotherfactors,suchas;theabolitionofsocial
classes,on-goingindustrializationinEuropeandtheU.S.,emergingconsumersocietiesand
thecheaperfashionableproductsofsilkandothermixfibers,thedeteriorationofsilk
commoditiesquality broughtaboutby mass-consumption,and transitory seasonal
changes（from1870toWWI）inthebourgeoisstyleofdressinginParis,London,andNew
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Fig.1 Silk-spinningIndustrialClustersinEurope
Source:NaokoInoue,・Silkwaste,spunsilk,andMeisenkimono:Technologicaltransferandemergenceofnew
industryinJapanfromthelate19thcenturytothe1930s・inLinkingCloth/ClothingGlobaly:thetransforma-
tionofusesandvalue,c.17002000,ICESHoseiUniversityPublishing,2019,p.227.
York,andtheopeningoftheSuezCanal.
Thepopularizationofsilkwasalsobroughtaboutbythemechanizationofsilkspin-
ning.Spunsilkwaslessthanhalfthecostofrawsilkuntilthemid-nineteenthcentury,
andwasatleast30％ cheaperinthe1870s.From 1905to1938,theratioofspunsilk
（Schappe）outputtosilkthreadoutputwasover90％ inFrance.InFig.2,theprice-
advantageofspunsilkisclearlyevident.
THECHANGEIN18th19thCENTURYEUROPEANFASHION
Next,letuslookatexactlyhowdidthefashionchangedthroughtheeighteenthand
thenineteenthcenturyinEnglandandFrance.Inthe1780s,whenwomenpreferredlighter
andsoftercloths,andmenincorporatedl・anglomanie,thepopularizationofsilkbecame
remarkable.6 ThankstothewaveoffashionwhichtraveledfromParistoLondonbefore
anywhereelse,Spitalfieldsclungtotheweavingofelegantfabrics.7 Theweavingofsilk
forhandkerchiefs,scarves,andshawlswassoonestablishedinLancashireandCheshire.
InNorwich,theeighteenthcenturysawthegradualdecayofitsworstedindustryandto
counterbalancethis,inpart,agrowingmanufactureofsilkandworstedmixtures,of
camlets,crepes,8andbombazines.Expansionintoplainerfabricswithsimpleweavesin-
tendedforawiderandlessexclusivelyrichandfashionablemarketwasindeedtheessence
ofthegrowthintheEnglishsilkindustry.Itowedmuchtothegrowthinbothpopulation
andnationalwealthandespecialytomiddleclassdemand.Inthissense,forsilkstil
remainedthedearestoffibers,therewasalimitedmoveawayfromtheluxuriousexclu-
sivenessofsilk.9
AftertheBerlinDecreein1807,eveninLyon,theystartedweavingfabricwithsilkand
cotton/wool10andafterthe1850spatternedcloth,heavybrocade,damask,andfloralwoven
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Fig.2 PriceofSilkYarnandFabricsinFrance:18251938
Source:Markovitch,Industriefranaisede1789a1964Conclusionsgenerales,no.179,p.42.
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fabricswereoutoffashion.From1870to1876,taffetaandotherplainsilkclothbecamethe
mostpopular.Throughthelastquarterofthenineteenthcentury,cheaper・specialtex-
tile・（tissusditsspeciaux/divers）suchasgauze,crepe,tule,laces,andmixedclothof
silk-schappe-cotton-woolcaughtonandbecamepopular.Thiswas,becauseoftheepi-
demicdisease・pebrine・whichcausedasuddenriseinsilkprices.
11 Theexportvalueofthe
specialtextilesurpassedthatofrealsilkattheendofnineteenthcentury.Atthebegin-
ningofthetwentiethcentury,theboom for・thespecialtextile・（crepe,muslin,gauze,
grenadine,tule,laces,cheesecloth/Victorialawn）wasmaintaineduntilWWIbroke
out.12
Regardingthefashionof・specialtextile・andmix-clothinEurope,theuseofspunsilk
furthermoreencouragedthepurchaseofdressesinmode,suchasthecrinoline,the
crinoletteorthebustleataccessibleprices.Andtheprincipaluseofspunsilkwasfor
manufacturingvelvet.13 Thesurfaceofvelvetclothhasabeautifulsheenanddepthof
color.Duringtherenaissance,thisluxuriousfabricmadeofsilkandpreciousmetal
threadscountedamongthemostvaluableitems.Asanexpressionofpower,wealth,and
taste,velvetwasusedinseculardress,religiousvestments,andinteriorfurnishings.（Fig.
3）Despiteofitsluxuriousappearance,thebasicstructureofthevelvetisassimpleasplain
weave.Thesimplestofvelvetclothcanbewovenevenwithathree-shaftloom.Moreover,
cutandspreadspunsilkfiberscanofferasoftandfluffyeffectonthesurfaceoftextile
withhighdensity.14
LISTER
Thepersonwhosucceededincompletingthemechanizationofsilkspinningandin-
creasingefficiencyinvelvetweavingwasSamuelCunliffeListerofBradford,whomade
hisnipwoolcombfortheworstedmarket.15 From 1857to1865,hedevotedhimselfto
converting・worthless・silkwasteintoaprofitablefiber.Atthattimefinesilkwithfiber
lengthsuptoteninchescloggedtherolersandcouldnotbeprocessed.16Listeradaptedthe
principleofthenipcombinventiontosilkwaste,eventhoughhehadneverworkedwith
silk.Hesuccessivelytriedtoperfectthevelvetpowerloom,andin1878,Lister・sdouble
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Fig.3 Left:EleonoradiToledowithHerSon（AgnolodiCosimo15031573）
Right:PopeJuliusII（Raphael14831520）
velvetpowerloomwovetwelvetimesfasterthanthehand-loom,withitscontinuouscut-
ter,andthecheapervelvetcorneredthemarket.17
In1889Listerswereconvertedintoajoint-stockcompany,withasharecapitalof
1,550,000poundsdividedinto60,000pounds5％ preferencesharesof10poundseach,and
95,000poundsordinarysharesof10poundseach.SamuelLister,then74,remainedchair-
man,theotherdirectorsbeingJoseReixach,Wiliam Watson,BenjaminGibbins,and
HenryTetleywhowouldbecomethefirstmanagingdirectorofCourtauldsanddominate
thedirectionofthecompanyfor25years.18 Thebusinesshadgrownprodigiouslyinthe
previous20yearsandListerswerenowworldfamousfortheirvelvetsandsilks,imitation
sealskins,andmohairplush.Theywovewoolendressgoods,andnightwear,men・sshirt-
ing,andpyjamas.Theywereworldleadersinsewing-silks,andexportsaccountedfor
two-thirdsoftheirsales.19
SILKSPINNINGINJAPAN
InJapan,in1872,silkspinningwasintroducedbythefirstministerofinternalaffairs,
ToshimichiOkubowhopromotedindustrializationwithhismercantilepolicies.Thefirst
silkspinningmilwasequippedwithspinningmachinesfromLucerne,Switzerland,anda
steamenginefromKrefeldbyaGermanengineer,whoalsoinstaledmachineryatthefirst
WoolenFactoryinTokyo.So,whatdidthesilkspinningindustrybringtoJapan?The
answerischirimen（縮緬）crepefabricforYuzenkimono.Eventhoughchirimencrepehas
finewrinklesonthesurfaceandlooksluxurious,thebasicstructureofthetextileisplain
andrelativelyeasytoweave,likevelvet.Anditsbumpy-texturewasconvenienttohide
theshortcomingsofunmaturedJapanesespunsilk,soonaftertheintroductionofthe
industry.
Nextfigureindicatesthat,until1924FranceproducedmorespunsilkyarnthanJapan.
Forsomereasonbetween1925and1934,thecenterofproductionmovedtoJapan.
AccordingtoadocumentoflaSocieteAnonymedeFilaturesdeSchappedeLyon,
Franceseemstohavealreadydecidedtointroducerayon,insteadofspunsilk,fortheir
・democratizationoffashion・in1914.20 Ontheotherhand,Japanshowedauniquedeviation
regardingthesilkspinningindustrythatpeaksinthemiddleofthe1930s,whentherayon
industryhadalreadystarteddevelopingthere.WhentheJapanesespunsilk・export
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Fig.4 PlushandVelvetProductsofLister
Source:BradfordIndustrialMuseum,2016
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Fig.5 JapaneseandFrenchSpunSilkYarnProduct
Source:NaokoInoue,・Silkwaste,spunsilk,andMeisenkimono:Technologicaltransferandemergenceofnew
industryinJapanfromthelate19thcenturytothe1930s・in・LinkingCloth/ClothingGlobaly:theTransfor-
mationofusesandvalue,c.17002000・,ICESHoseiUniversityPublishing,2019,p.245.
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Fig.6 JapaneseSilkYarnOutputandTrade18981920
Source:NaokoInoue,・Silkwaste,spunsilk,andmeisenkimono:Technologicaltransferandemergenceofnew
industryinJapanfromthelate19thcenturytothe1930s・in・LinkingCloth/ClothingGlobaly:theTransfor-
mationofusesandvalue,c.17002000・,ICESHoseiUniversityPublishing,2019,p.242.Regardingspunsilk
yarnproduct,seeNihonsennisangyo-shi,1958,p.939andp.942.Thedataonimportedandexportedspunsilk
yarnisextractedfromNihonSanshigyo-shi,pp.196198,andalsofromNihonsennisangyo-shi,p.938.
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amount・decreased,theoutputincreased.（Fig.6）ThedecreaseoftheJapaneseexportwas
causedbytheincreasingpriceofsilkwastethatwasdemandedbythesteadilygrowing
domesticdemandforsilkwaste.
So,forwhatreasonwastheresuchabigdemandforspunsilkinJapan?Theanswer
ismeisenkimono.（Table1）In1928,morethan80％ ofthewomenpassingbyinGinza,T
okyo・sfashiondistrict,woreinmeisen.21 Duringthe1920s,whilebothpersonalconsump-
tionexpendituresandtextileconsumptionasawholewerestagnating,evensalesfor
cottonproductsweren・tgrowing,onlysilktextileconsumptionincreased,justbecauseof
thecrazeformeisen.22 Peopleofthattimedidn・tonlyseekcheapprices,buttheywere,
actualy,inneedof・silk-like・flamboyantkimonowithaccessibleprice.23 Thecrazefor
meisensymbolizesthearrivalofnewlynascentconsumersociety.Eventhoughthesilk-
spinningindustrywastakenoverbyrayon,itcausedchangesinJapanesesocietywith
increasinglycheapersilkclothuntiltheissueofthewartimeregulations.Inthissensethe
spunsilkmadethemodernfashionindustryinJapan.
Silkwasthelastfibertobespunonmachines.Spunsilkischeaperthanrawsilk,and
issuitedtomass-production,thusenablingscale-merit,anditlooksgood,butnotsomuch
assilkproducts.Up-cyclingthewastesilkintothemass-consumergoodswithaluxurious
look,suchasvelvet,crepe,ribbon,andJapanesemeisenkimono,themechanizedsilkspin-
ningindustrybroughtthedemi-luxe24bothtoEuropeandJapaninthelatterhalfofthe
19thcentury.
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Table1 TotalDemandforSpunSilkin1932（bySilkSpinningAssociation）
Use
Output
（Unit:Hiki;1hiki≒12m）
Demandforspun-silkyarn
（Unit:Hyo;1hyo≒60kg）
Meisen 4,561,051 27,643
FujiSilk 607,612 25,380
SpunCrepe 204,110 6,967
Velvet 339,299 1,727
Chirimen 123,647 799
RayonKabeCrepe 42,951 1,173
Omeshi（Kiryu） 64,935 817
OvercoatFabric（Kiryu） 120,321 NA
Yukiandothers（Ichinomiya） 91,896 419
Nishijin NA 400
SewingThread NA 2,400
Export NA 8,237
Others NA 1,560
Total NA 77,523
Source:NaokoInoue,・Silkwaste,spunsilk,andMeisenkimono:Technologicaltransferandemergenceofnew
industryinJapanfrom thelate19thcenturytothe1930s・in・LinkingCloth/ClothingGlobaly:the
Transformationofusesandvalue,c.17002000・,ICESHoseiUniversityPublishing,2019,p.239.
RAYON
Aswesaw,inFrance,thecenterofspunsilkproduction,rayontooktheplaceofspun
silk,nolaterthanin1914.Althoughsincethemid-seventeenthcentury,thepossibilityof
producingsilk-likeartificialthreadhasbeenrecognized,itwasonlyin1855thefirstpatent
forthesemi-syntheticcelulosefiberwasregisteredbytheSwisschemistGeorges
AudemarsinBritain.Theregeneratedceluloseindustrywasestablishedattheendofthe
nineteenthcentury,andlater,togetherwithsyntheticfiber,itwascaled・chemicalfiber・.
Thoughrayonwasoftenconsideredasasubstituteforsilk,manufacturedcelulosefiber
hadbeenconsideredpreferablematerialforindustrialproductslikefilamentsintheearly
stagesofitsdevelopment.In1884,Louis-MarieHilaireBernigauddeGrange,Countde
Chardonnet（18391924）whohadbeenworkingwithLouisPasteuronpebrineatEcole
Polytechniqueinvented anartificialtextileusingnitroceluloseforgarmentuseanddis-
playedtheproductstothepublicattheParisExpositionin1889.Thenextyear,thefirst
rayon（lasoiedeChardonnet）company,Societeanonymepourlafabricationdelasoiede
ChardonnetwasestablishedinhishometownBesanon,andthefirstplantforcommercial
productionwasopenedthereandanotheroneinSpreitenbach,Switzerland.25 Having
succeededinreducingrayon・sflammability,theygeneratedhugeprofitsandthat・swhy
Chardonnetisconsideredthefatheroftherayon・industry・.Inthefirstdecadeofthe
twentiethcentury,hisartificialsilkbecamepopularfordecorativetrimming,tassels,and
braids,alofwhichwereingreatdemandfortheembelishmentofhomeinteriors.26 At
thattimethediameterofsilkthreadwas915micrometerswhereasrayonwas4550micro-
meters.27 Therewasahugedifferenceintenacityandelasticitybetweenthem.InLyon,a
synonym fortheproductioncenterofluxurioussilktextiles― ・lachardonne・stoodfor
・cheaptextile・andtherewasastrongfeelingofresistanceagainstit.Asaconsequence,
ribbonweaversfromSaint-EtienneandbraidweaversfromSaintChamondstartedproac-
tivelyutilizingrayonearlierthantheLyonsilkweavers.Afterthattime,therayonand
syntheticfiberindustryshowedtremendousdevelopmentoverfortyyears.28（Table2,3）
Itwascheaper,andmuchmoresuitedtomass-productionutilizingscale-meritas
Chandlersuggested.29 Moreimportantly,atthispoint,womenfinalyfreedthemselves
fromthemostdesiredluxuryfabric・silk・,butstilmaintainedafashionablelook.
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Table2 Production,Trade,ConsumptionofArtificialandSyntheticFiberinFrance
（Unit:MKG）
Year Production Import Export Consumption
19051913 18.5 n. 3.4 15.1
19201924 237 37.9 12.7 262.2
19251934 746 45.4 224.1 567.3
19351938 573 27.2 150 450.2
Source:MARKOVITCH,L・industriefranaisede1789a1964― Analysedefaits（suite）,1966,Tab-
leauXVI.
Rayonisafiberofregeneratedcelulose.Inthenineteenthcentury,althreemanufac-
turingmethodsforrayonwerediscoveredandestablishedinEurope,andcompetitiononly
existedamongEuropeansuntil1920.Evenin1929,theworld・sgreatestrayonindustry,
whichwasinAmerica,wasstilcomposedofsubsidiariesofEuropeancompanies,andup
until1935,alofthem weredependentontechnologicalsupportfrom theEuropeanside,
eventhoughtheydidn・thaveanyfinancialrelationshipwiththeEuropeans.
Thethreemajortypesofrayonwere,nitroceluloserayon,cuprammoniumrayon,and
viscoserayon.ThefirstnitroceluloserayonwasinventedinFrance,in1889forembelish-
ment,suchasdecorativetrimmings,tassels,andbraids.But,itturnedouttobetooflam-
mableandmoreexpensivethantheothertypesofrayonanditsproductionceasedearly
inthetwentiethcentury.VereinigteGlanzstoff-Fabriken（VGF）startedproducingcup-
rammoniumrayonin1899nearAachen,Germany.Itwasknownas・bemberg・or・cupra・,
andbecamefineenoughtobecomparabletorealsilk.ViscoserayonwaspatentedbyC.
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Fig.7 GlobalRayonYarnProduction19101930
Source:TextileOrganon
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Table3 ConsumptionofFiberinLyonin1957
（Unit:KG）
Silk 800,000
Rayon 1,800,000
Cotton 3,300,000
StapleFiber 2,700,000
Wool,Copper,Gold,Silver 830,000
Synthetic 3,400,000
Source:G.P.Menais,GeographieindustrieledeLyon,Paris,
1958,p.15.
F.CrossandE.J.BevaninBritainin1892forincandescentlamps,linenandcurtainfabrics,
doorhandles,valvesheets,celulosefilmandartificialleather.In1904,persuadedbythe
salariedmanageroutsideofthefamily,G.Tetley,thepatentwasacquiredbyBritish
Courtaulds,acrepe-makingfamilyfirm,formanufacturingrayon.30 By1907theyhadput
anewplantfortrimmingsandbraidsatCoventry,wheretherewasabundantcoal,water
andfemalelaborforceandmetalworkingindustry,intofulproductionandhadrecruited
asalesforcetomarkettheproductathomeandabroad.By1912thetotalvalueof
Coventrysaleswas686,176pounds,ascomparedwiththecompany・stotalcrepe-silkand
-fabricsalesof49,606pounds.Itsrayonprofitmarginthatyearwas44.4％.Inthefive
yearsfrom 1907to1912itsrayonoutputhadincreasedfrom 157,000to2,547,000pounds.
Withinthesameperiod,outputperspindleinthisoneworksdoubledfrom6.8poundsper
weekto12.3pounds,andthepoundsofyarnperworkermorethandoubledfrom9.7to22.0,
withthebiggestjumpcominginthefirstyear.Meanwhile,inordertogounderthetariff
andforestalcompetition,in1910CourtauldsbuiltaplantatMarcusHook,Pennsylvania,
comparableinsizetotheoneinCoventry.TheperformanceoftheAmericanplantwasas
impressiveasthatoftheEnglishone.Notsurprisingly,Courtauldscompletelydominated
rayonproductioninbothcountriesbeforeWWI.By1919itwasalreadytheeleventhlarg-
estindustrialenterpriseinBritainintermsofthemarketvalueofitssecurities.31
In1905.In1910theAmericanViscoseCompanywasfoundedbyCourtauldsinMarcus
Hook,Pennsylvania.Sincethenforover20years,itwasthelargestproducerofrayonin
theworld.During1910s,viscoserayonwastheleastexpensivetypeofrayontoproduce
andpracticalytheonlykindmanufacturedintheU.S.32
Duringthewholeprocessofbusinessexpansion,thefirstmanagingdirectorof
Courtaulds,HenryGreenwoodTetleyplayedanimportantrole.Courtauldsoriginatesa
silkthrowsterfromSpitalfields,aHuguenotdescendent,whostartedhisbusinessin1775.
Afterthedeathofthefounder,hischildrenreturnedtoEssextoestablishSamuel
Courtauld&Co.in1828.In1830s,theystartedproducingcheapblackcrepe（crimpedand
stiffcrepe）formourningattire,whichhadbeenimportedmainlyfrom Italyuntilthe
eighteenthcentury,andbecamethebiggestproducer.
Afterthesuccessofthecrepemanufacturing,Tetleydecidedtotryawholenewdirec-
tion.In1904,hevisitedamilofViscoseSpinningSyndicate,whichwasestablishedby
CrossandBevaninKew,33andpersuadedtheboardofdirectorsofCourtauldstobuytheir
patentforrayonmanufacturing,byemphasizingthesuccesswhichChardonnetwasenjoy-
ingwith100％ dividend.34 Earlyinthetwentiethcentury,rayonwasabouttoberecog-
nizedasacheapsubstituteforsilkasChardonnetsilkorGlanzstoffsilkthough,atthe
beginningofthe1920s,viscoserayonmanufacturingwasstartedbyonlysomecompanies
andbetween19251928,nolessthan23companiesinwhichmostthemareBritish,andonly
afewareDutchandGermanstartedoperation.
AccordingtoColeman,untiltheGreatDepression,Courtauldssucceededinexpanding
theirproduction.OtherthanthemostsuccessfulAmericanViscoseCorporation,they
gainedcontrolofSNIAViscosafromRiccardoGualinoin1928withGlanzstoff.
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WHATMADETHEU.S.THEMAJORPRODUCEROFRAYON
Aswehaveseen,duringtheearlystagesoftheindustry,thetechnologicaldevelop-
mentwasexclusivelyseeninEuropeancountries.So,whytheU.S.couldbecomethe
majorrayonproducer?BeforeWWI,theU.S.importeddyestuffsandchemicalsfromGer-
many.Butafter1915,theyhadtochangetoimportsubstitutionofalthedyesandchemi-
calsuppliesbecauseoftheseablockadeonGermanyimposedbytheBritishNavy.35 Itwas
difficultalsoforGermanytoprocurealthechemicalsandpulpneeded.InFrancethe
biggestartificialsilkcompany,Soc.delaSoieArtificieledeGivewasrequisitionedbythe
Germans.Belgianfactorieswerealsodamagedbythewar.Beingshortofchemicalsand
materials,evenBritainsufferedfrom therisingpriceofrayon.Therefore,onlytheU.S.
couldmeettheincreasingdemandforrayon.Courtaulds・theAmericanViscoseCompany
sold360,000poundsofrayonthefolowingyearofitsfoundingandby1912itwasmaking
a77percentreturnonitsinvestment36.In1916artificialfiberswasoneofmanyindustries
thatDuPontconsideredenteringaspartofitsdiversificationplan,onlybecauseit
wasprobablythemostprofitableindustryintheU.S.andshowed・greatfuturepossibili-
ties.37・Until1920theAmericanrayonindustrywasmonopolizedbyAmericanViscose
Corporation,asubsidyofCourtauldsofBritain.
Thekeytothesuccessoftheindustrywas・rapidandongoingpricereduction・realized
bydrasticadvancesintechnologyandachievementofmassproduction.U.S.rayoncon-
sumptionexceeded2milionpoundsin1911withmorethan1,800,000poundsimported
from Europe.Within2yearsrayonproductionwastripledto6.5milionpoundswith
2,450,000poundsimportedwithapriceofapproximately$3perpound.
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Fig.8 YarnPriceintheU.S.19121940
Source:TextileOrganon（1952,Jan.1953,Feb.1954,Feb.1955,Feb.）
（Unit:cent/pound）
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PriortoWorldWarIrayonwas,atbest,regardedasaninferiorsubstituteforsilk;by
theoutbreakofWorldWarIIrayonhadpracticalydisplacedsilkintheproductionof
manystylefabricsandhadmadeseriousinroadsinanumberofcottonfabricmarkets.38
USESOFRAYONDURINGTHEEARLYSTAGEOFTHEINDUSTRY
Wehavetotakeintoconsiderationnotonlythepricebutalsothequalityimprove-
mentandtheproductdiversification.Duringthe1920s,almost75％ ofrayonwasusedin
cottonmixes,hosiery,andunderwear,presumablybecauseofsomecharacteristicsof
rayon;comfort,softness,absorptioncapabilities.Hosieryandunderwearaccountedfor
morethan50％ofrayonproduction.So・thankstorayonitwasinexpensivetodress,from
theskinout,inattractive,silkclothing.・39
Afterthelatterhalfofthe1920s,thenoticeableincreaseinthequalityofrayonusedin
thewoven-goodsindustries,since1930relativetotheknit-goodsindustries,reflectsseveral
developmentsthatalteredthenatureofrayonandtherelationshipbetweenrayonand
otherfibers.Sincetheweavingindustryrequiresahigher-gradeyarnthantheknitting
industry,steadyimprovementinthequalityofrayonhasrendereditincreasinglymore
adaptabletothemanufactureofrayonandmixedwovenfabrics.40（Fig.9）
EXPANSIONOFFASHIONUSEOFRAYONINTHE1920S
By1922,Courtaulds・productionofrealsilkmaterialshaddeclinedtojustathirdof
whatitwasbefore1914,largelybecauseof・dumping・byforeignmanufacturers.Sincethe
Cobden-ChevalierTreaty,thesilktradehadbeentreatedbadlybythepoliticians.Britain
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Fig.9 UseofRayonintheU.S.19121940
Source:19121940:TextileOrganon（1952,Jan.）
（Unit:tons）
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wasvirtualytheonlyfreemarketintheworldforsilkandwasthereforeatthemercyof
everyoverstockedforeignmanufacturerwhosepriceswerefavoredbydepreciatedex-
changesandcheaplabor.In1923,nolessthan23,000,000poundsofforeignsilkgoodscame
intoEnglandscot-free,including46％ofthetotalFrenchsilkexports,andover50％ofthe
Italianones,whichruinedthetraditionalBritishsilkindustry.41
Whilethestateoftheoriginalsideofthebusinesswasdepressing,thepositionand
prospectsfortheviscosespinningandweavingpartwereencouraging.Indeed,thetwen-
tieswitnessedamorerapidexpansioninthefirm・sbusinessthananyotherperiodin
Courtaulds・history.Throughoutthenineteenthcentury,certainvaluessuchasduty,
respectabilityandmiddle-classmoralityoccupiedacentralpositionintheVictoriancon-
sciousness.42However,WWIhadturnedtheworldupsidedownandinnothingwasthis
daringnewworldmoreapparentthaninwomen・sclothing.In1919,theskirthem was
aboutsixinchesabovetheground.In1920itwasuptotwelveinches,thenitfelalittle,
butonlytorisetoeighteeninchesin1925,andtwoyearslatertoreachthekneeandstay
theretil1930.ThePariscouturiersandthedressmaterialmanufacturersfrequentlypre-
dictedanearlyreturntolongskirtsbutitneveroccurred.Thestocking,oncerevealed,
wasimportantasneverbefore.By1922,silkor・artificialsilk・flesh-coloredstockingshad
oustedtheoldblackcottonones.
Theshortskirtwasaccompaniedbyaremarkablechangeintheweight,materialand
quantityofwomen・sclothing.Theboyishfigure;slim,hipless,andflat-chested,wasevery
woman・sambition,andbetween1913and1925,theamountofmaterialrequiredforacom-
pletewoman・soutfitfelfrom overtwentyyardstotenorless.Underwear,insteadof
beingcomposedofcottonorwool,wasnow of・artificialsilk・.Contemporaryfashion,
epitomizedbythesleekandslinkyflapper,requiredamaterialwiththepropertiesofsilk.
Inthisearlyperiod,rayonwassimplythemiddle-classwoman・ssilk.Thegirlwhobefore
thewarhadonlytwodaydresses（oneforworkandonefor・Sunday-best・）,now had
half-a-dozen,oftenboughtready-madeatpricesthatwerelowerinproportiontothe
smaleryardageofmaterialinthem.
Theentryofwomenintoalmosteveryvocation,thesuccessoftheTradeUnionmove-
mentinitsfightforbetterwagesforindustrialworkers,andthewiderapplicationto
industryofmass-productionprincipleslearnedinthemanufactureofmunitions,alcaused
andenabledwomento・dresslikealady・.
・Artificialsilk・wasinthevanguardofindustriesbenefitingfrom thesebroadinflu-
ences;indeed,asweknowitto-day,itlargelyresultedfromthem.AtSamuelCourtauld
andCompany・sfestivalof1846,P.A.Taylorsaid:・Whatonagetermsluxuriesbecomein
thenextage,bycommonuse,theundisputedrightofal.・Eightyyearslaterthatprinciple
hadrevolutionizedthebusinesshehadhelpedtofound.
Withinthetextileindustryitself,thewarhadbroughtchangesthatfacilitatedthe
increaseduseofviscoseyarn.Itsweptawaymuchprejudiceagainstnewmethodsand
products,andthedepressionthatfolowedthepost-war・boom・foundmanyfirmseagerfor
anythingthatwouldassistthemincompetingwiththeirrivals,athomeandabroad.Also,
bythetwenties,textilemachinerymanufacturershadcometounderstandtheparticular
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requirementsof・artificialsilk・,andimprovedspinning,processing,weavingandknitting
machinerymadeitpossibletoproducefabricsandgarmentsthatwereonlyeverimagi-
narybefore1914.
By1924,manyofthecompany・sworksextensionsandmachineryinstalations,de-
layeduntilthecessationofhostilities,weregettingintotheirstride.Where,in1921,the
viscoseyarn・offtake・hadtotaled7,750,000lb.,itnearlydoubledtwoyearslater,andin1924,
itroseto25,320,000lb.
STAPLEFIBER
Lastly,toconsidertheimportantrolethatrayonplayedinthepopularizationoffash-
ionintheearlystageofitsindustry,againlet・sseetherecyclingprocessoftheindustry.
Intheearly・artificialsilk・yarnfactoriesitwastheproblemofdisposingofwastewhichled
tothemanufactureofshortstaplesfromthismaterial.AtCourtaulds・Coventryfactory,
wasteviscosefilaments-dirtywastefromtheflooror・clean・wastefromthegodets-were
sometimesknee-deep,andthousandsoftonsweredumpedonnearbyvacantlandbetween
1905and1910.
HenryTetley,asearlyas1907,sawclearlythatthedaywouldcomewhenthisby-
productwouldbeturnedintoprofitasS.C.Listerdidfiftyyearsbefore.Chemistseven
thenwereseekingameansformakingacutstaplematerialfrom viscosethatmightbe
spunandwovenoncottonandwoolmachinery.In1907,withthisobjectiveinmind,a
Frenchman,A.Pelerin,tookoutapatentcoveringthemanufactureofdiscontinuouscelu-
losefilamentsofpredeterminedlength（F.P.41776）43,buthismethodswerenotcommer-
cialypractical,and,anyway,Courtauldsandtheotherviscosespinnerswerestrugglingto
winawayforthecontinuousfilamentyarnandhadlittletimetodevotetoresearchina
newfield.Thesefactorshavetendedtoincreasetherelativeimportanceoftheweaving
industryasamarketoutlet.44
CONCLUSION
Inconclusion,Afterthe18thcentury,thedesireforcheaper,lighter,thinnerfabrics
broughtnewcapital-intensivetechnologies;mechanizedsilkspinningandrayonmanufac-
turing.Thespinningtechnologyitselfwascompatiblewithdifferentfibers（e.g.cotton
andlinen）andmadeitpossibletocreatecheaperresourcecombinations.Amongthose
naturalfibers,silkwasthelastfibertobespunonmachines.Spunsilkischeaperthanraw
silk,andissuitedtomass-production,thusenablingscale-merit,itstillooksgoodassilk
commodities/products.Up-cyclingthewastesilkintothemass-consumergoodswitha
luxuriouslook,suchasvelvet,ribbon,crepe,andJapanesemeisenkimono,themechanized
silkspinningindustrybroughtaccessibleluxurybothtoEuropeandJapaninthelatter
halfofthe19thcentury.
Atthebeginningofthe20thcentury,Rayontooktheroleofspunsilk.Itwascheaper,
andmuchmoresuitedtomass-productionutilizingscale-merit.Moreimportantly,atthis
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point,womenfinalyfreedthemselvesfromthemostdesirednaturalfabric,silk,stilkeep-
ingalookwhichwasfashionable. Thekeystothesuccessoftheindustrywere
・rapidandongoingpricereduction・,・novelty・,and・diversity・realizedbydrasticadvances
intechnologyandachievementofmassproduction.Togetherwiththebirthofdepartment
stores,theinventionofsyntheticdyestuffs,thedisseminationofthesewingmachine,and
thedevelopmentoftheready-to-wearproducts,thedecreasingpriceofshinysilk-like
textilesresultedinconsumerism basedonappearanceratherthanfunction,accelerating
thefashioncyclewithplannedobsolescenceandadvertising.
Theriseofthestaplefiberindustrywassuggestedinthispaperlastly.Cleanedand
baledrayonwastewasbeingputonthemarketinEuropeandAmerica,duringandafter
WWI,as・artificialcotton・or・imitationschappe・tocompensateforthelackofcottonand
wool.45 Whenrayonwastecouldbespun,humanbeingsfinalygotpredestinedtoforever
seekthebestbalanceoffibercombinationtogainmaximumutility,andthiswilbethe
primaryfocusofthenextpaper.
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